Human Vitronectin-Derived Peptide Covalently Grafted onto Titanium Surface Improves Osteogenic Activity: A Pilot In Vivo Study on Rabbits.
Peptide and protein exploitation for the biochemical functionalization of biomaterial surfaces allowed fabricating biomimetic devices able to evoke and promote specific and advantageous cell functions in vitro and in vivo. In particular, cell adhesion improvement to support the osseointegration of implantable devices has been thoroughly investigated. This study was aimed at checking the biological activity of the (351-359) human vitronectin precursor (HVP) sequence, mapped on the human vitronectin protein; the peptide was covalently linked to the surface of titanium cylinders, surgically inserted in the femurs of New Zealand white rabbits and analyzed at short experimental time points (4, 9, and 16 days after surgery). To assess the osteogenic activity of the peptide, three vital fluorochromic bone markers were used (calcein green, xylenol orange, and calcein blue) to stain the areas of newly grown bone. Static and dynamic histomorphometric parameters were measured at the bone-implant interface and at different distances from the surface. The biological role of the (351-359)HVP sequence was checked by comparing peptide-grafted samples and controls, analyzing how and how much its effects change with time across the bone regions surrounding the implant surface. The results obtained reveal a major activity of the investigated peptide 4 days after surgery, within the bone region closest to the implant surface, and larger bone to implant contact 9 and 16 days after surgery. Thus, improved primary fixation of endosseous devices can be foreseen, resulting in an increased osteointegration.